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Bacterial biomass  - Direct counts

Bacterial biomass enriched rapidly by 2 orders of magnitude – remained
elevated over one year later



PhyloChip
 PhyloChip – 500,000 probes (300k target 16S)

16S rRNA gene used as biomarker
due to large database and availability

of “universal” primers.

16S rRNA gene is amplified from
genomic extract or 16S rRNA
molecules are used directly

Amplicon pool fragmented,
biotin labeled

PhyloChip stained and washed
using automatic fluidics station

Biotin labeled 16S hybridizes to its
complement sequence on the array surface.

PhyloChip is scanned,
fluorescence data analyzed and

probe sets with >90% probes
positive are considered present



Data mining – Bidirectional clustering
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Functional groups – Iron reduction

Days post HRC injection Days post HRC injection

H
yb

rid
iz

at
io

n 
in

te
ns

ity

Fe(II) can abiotically reduce Cr(VI) to Cr(III)



Functional groups – Sulfate reduction

Days post HRC injection Days post HRC injection
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H2S can abiotically reduce Cr(VI) to Cr(III)



Functional groups – Methanogenesis

Days post HRC injection Days post HRC injection

H
yb

rid
iz

at
io

n 
in

te
ns

ity

Presence of methanogens indicates strongly reducing conditions



Functional groups – Nitrate & Cr(VI)

Enrichment of Pseudomonas species capaable of nitrate and Cr(VI) reduction



Functional groups – Nitrate & Cr(VI)

Enrichment of Pseudomonas species capaable of nitrate and Cr(VI) reduction



Functional microarray analysis

Injection well Monitoring well

Nitrate, Sulfate, Iron reduction. Methanogenesis, Methane oxidation, Sulfur oxidation.
Many chromium tolerance/reduction genes, including a Pseudomonas chromate reductase.
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